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(54) Automotive weather strip 

(57) The present invention relates to a weather strip 
attached to a flange (2) of a door opening part (1) of a 
vehicle body, which has a mounting base part (51) and 
a hollow seal part (52) in which tip ends of side-face pro- 
jections (521 ,522), protruding from one side face of the 
mounting base part (51) so as to increase the width of 
the hollow seal part (52) toward the tip ends, are con- 
nected to each other by a seal wall (523). The projecting 



widths of the side-face projections (521,522) are 
changed along the longitudinal direction of the weather 
strip in each of a first part (5A), a second part (58). and 
a third (50), each of which is provided along a corre- 
sponding one of a roofside portion (1 A), a front vertical 
portion (1 B), and a rear vertrcal portion (1C) of the door 
opening (1). This changes the tilt angle of the seal wall 
(523) with respect to the flange (2). 



FIG.3A 
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Description 

[0001 1 The present application is based on Japanese 
Patent Application Nos. 2001-279033, 2001-340563 
and 2001-377570, the entire contents of which are in- 
corporated herein by reference. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0002] The present invention relates to a sealing 
structure between a body and a door of the vehicle. 
More specifically, the invention relates to weatherstrips 
mounted along an opening part of the door opening or 
along a peripheral part of the door. 

2. Description of the Related Art 

[0003] As illustrated in FIG. 10, along a door opening 
peripheral part 1 of vehicle body, an opening trim weath- 
er strip is continuously provided so as to seal between 
the door opening peripheral part 1 and an outer periph- 
eral part of a door 3. 

[0004] As illustrated in FIG. 11 A, the opening trinn 
weather strip 5 has a nnounting base part 51 and a hol- 
low seal part 52 projecting from one side face of the 
nnounting base part 51. The mounting base part 51 is 
attached to a flange 2 formed on the door opening pe- 
ripheral part 1 . 

[0005] The hollow seal part 52 has a structure in which 
tip ends of side-face projections 521 and 522 protruding 
from the one side face of the mounting base part 51 In 
such a way as to increase the distance therebetween 
toward the tip ends thereof are connected to each other 
by a seal wall 523. The weather strip 5 is an extrusion 
of a rubber-like elastic material, such as rubber and a 
thermoplastic elastomer. The mounting base part 51 is 
made of a solid material. The seal wall 523 is made of 
a sponge material. Both the side-face projections 521 
and 522 may be made of a solid material substantially 
over the full width thereof. Altematively, the side-face 
projections 521 and 522 may be configured so that only 
the bottom parts connected to the mounting base parts 
51 are made of a solid material, while the rest of each 
of the side-face projections 521 and 522 Is made of the 
sponge material, which is the same as that employed 
as the material of the seal wall 523. 
[0006] The flange 2 projects from the door opening 
peripheral part 1 In a direction along the vehicle body 
side face provided around the opening part 1 . Further, 
as shown in FIGS. 10 and 11 A, the flange 2 projects 
downwardly, obliquely and outwardly at a roofside por- 
tion 1 A of an upper part of the door opening peripheral 
part 1 . Furthermore, the flange 2 projects rearwardly 
and frontwardly at front and rear vertical portions 1 B and 
1C of the opening part 1, respectively. Moreover, the 
flange 2 projects perpendicularly and upwardly at a 
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rocker portion 1 D of the bottom part of the opening part 
1 . Further, the mounting base part 51 , which has a sub- 
stantially U-shaped section, of the weatherstrip 5 cov- 
ers and is fitted onto this flange 2 . Incidentally reference 
numeral 4 in FIG. 11 B denotes a door glass. 
[0007] Because of the fact that the projecting direc- 
tion, in which the flange 2 projects from the door opening 
peripheral part 1, varies with the parts thereof, a direc- 
tion, in which the outer peripheral part of the door 3 is 
pressed against the seal wall 523 of the weather strip 5 
attached to the flange 2, varies with the parts of the 
opening part 1 . 

[0008] FIGS. 10, 12A, 12B. 12C, and 12D illustrate 
the approaching directions (pressing direction) , in 
which the door 3 approaches to the flange 2, at the roof- 
side portion 1A, the front vertical portion 18, the rear 
vertical portion IB, and the rocker portion ID, respec- 
tively. At the roofside portion 1 A, as Indicated by an ar- 
row P;^, the door 3 approaches from an oblique direction. 
At the front vertical portion 1 B to which, the door 3 is 
hinge-connected, as indicated by an arrow Pq, the door 
3 approaches from a more oblique direction. At the rear 
vertical portion 1C, and the rocker portion 1D, as indi- 
cated by arrows arrow Pq, and P^. the door 3 approach- 
es from a direction that is substantially perpendicular to 
the flange 2 (namely approaching angles a2 < < a^, 
0L4). Usually, the difference between the approaching 
angles a2 and is 50° or.so. 

[0009] Therefore, when a continuous weather strip 
extruded so as to have sections of the same shape is 
attached to the door opening peripheral part 1, the di- 
rection in which the door is pressed against the seal wall 
varies greatly with the parts of the opening part 1. Ac- 
cordingly, the seal perfonnance of the weather strip 5 
varies greatly therewith. 

[0010] Further, a rising angle p of an inner side-face 
projection 522 of weather strip 5 with respect to a side 
face 61 1 , which is parallel to the flange 2, of the mount- 
ing base part 51 is set to be equal to or more than an 
approach angle a of the door 3, the side-face projection 

522 serves as a strut for the door 3 that approaches 
there, so that a door closing force increases. Thus, it is 
unfavorable to set the rising angle p in such a manner. 
[0011] When the rising angle p of the side-face pro- 
jection 522 is set to be less than an approach angle 02 
of the door 3 In the case that the weather strip 5 formed 
along the door opening peripheral part 1 by an extrusion 
method so as to have sections of the same shape, a 
direction, In which the side-face projection 522 extends, 
is too much apart from the approaching directions P^^ 
and pQ of the door 3, which correspond to the roofside 
portion 1 A of the door opening peripheral part 1 and to 
the rear vertical portion 1 C thereof, respectively. When 
the seal wall 523 is inwardly pressed at the time of clos- 
ing the door, as indicated by dashed lines in FIG. 11B, 
and an amount of displacement of the pressed seal wall 

523 is large, an end portion of the seal wall 523 connect- 
ed to the side-face projection 522 bulges out from a tip 
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end of the side-face projection 522 toward the inside of 
a vehicle interior. This bulge portion 522' appears in a 
vehicle interior and thus disfigures the appearance of 
the vehicle Interior and deteriorates the quality thereof. 
[0012] On the other hand, door weather strips, which 
are illustrated in FIGS. 13 and 14A through 14C for ex- 
ample, are attached to a front door or a rear door of the 
vehicle for sealing between the door and the vehicle 
body. 

[0013] As shown in FIG. 13, a door weather strip 70 
(the figure illustrates a front door weather strip) has a 
plurality (three in this example) of extrusion parts 71 , 72, 
and 73, each of which extends substantially linearly. 
Further, end faces of such extrusion parts 71 to 73 are 
connected by a plurality (in the case of this example, 3) 
of molding parts 74. 

[0014] Furthermore, as Illustrated In FIGS. 14A to 
14C, the extrusion parts 71 to 73 commonly have this 
door weather strip 70 that has a mounting base portion 
75, a hollow seal portion 76, and a backside seal 77 out- 
wardly protruding from the seal portion 76. Although not 
shown in the figures, each of the molding parts 74 has 
a mounting base portion, a seal portion, and a backside 
seal, which respectively continue into the mounting 
base portion 75, the seal portion 76, and the backside 
seal 77 of the corresponding two of the extrusion parts 
71 to 73. Incidentally reference numeral 78 In FIG. 14A 
denotes a sub-seal lip. 

[001 5] When the state of the door Is changed from an 
opening state to a closed state, such the weather strip 
70 elasticaliy defomns in a state in which the seal portion 
76 is in contact with an opening part 80 of the vehicle 
body. Thus, the inside and the outside of the vehicle are 
sealed through the weather strip 70 between the body 
and the door of the vehicle. 

[0016] However in the conventional door weather 
strip, there is a fear that when the seal portion 76 and 
the opening part 80 are brought into contact with each 
other so as to close the door, the entire seal portion 76 
elasticaliy defomns by simultaneously inclining only In a 
limited direction with respect to a center line D as indi- 
cated by dashed lines in FIGS. 14A to 14C. 
[0017] When the entire seal portion 76 deforms in this 
way, the resistance to a movement of closing the door 
becomes large. Further, when the entire sea! portion 76 
deforms by simultaneously inclining only In a limited di- 
rection as described above, sliding friction is caused in 
a contact part between the seal portion 76 and the open- 
ing part 80. Thus, there is a fear that the resistance to 
a movement of closing the door increases still more. 
[001 8] In such a case, a door closing force at the time 
of closing the door becomes large. Thus, the conven- 
tional door weather strip has a problem that the feeling 
of closing the door is deteriorated. Moreover, because 
of the fact that a pressure-contact state of bringing the 
seal portion 76 and the opening part 80 into contact with 
each other Is a state in which the side wall portion of the 
hollow seal portion 76 is in planar-contact with the open- 



ing part 80, there is a fear that the sealing performance 
of the weather strip is degraded owing to fatigue thereof. 
[0019] Such actual conditions are almost common to 
not only the case of the front door but also the case of 
5 the rear door. 

[0020] The unevenness of that the sealing properties 
along the door is caused by a fact that orientation of the 
sealing walls is not properly adjusted so as to corre- 
spond to the shape of the mating member received by 
10 such the seal walls. 

[0021] However, most of the conventional weather 
strips as described above are continuously formed by 
extrusion, having uniform sectional shapes in the longi- 
tudinal direction thereof. 
15 [0022] The weather strip having different sectional 
shapes in the longitudinal direction would be possibly 
obtained by performing molding for corner portions so 
as to connect the separate extruded weather strips. 
However, such the molding process inevitably raises 
20 manufacturing costs. 

SUMMARY OF THE INVENTION 

[0023] The invention Is accomplished to solve the 
25 problems of the conventional sealing structure between 
the door and the body of the vehicle. An object of the 
invention is to provide a sealing structure of the opening 
part in the vehicle, which is enabled to improve the feel- 
ing of closing the door as well as to improve the sealing 
30 performance thereof. 

[0024] In particular, the invention is directed to pro- 
vide a weather strip, which is continuously attached to 
the door opening peripheral part of the vehicle body, to 
bring out the uniform and good seal perfomriance thereof 
35 by forming a seal wall, which is provided at each of a 
roofside portion and front and rear vertical portions of 
the door opening peripheral part, so as to extend in the 
direction perpendicular to the direction in which the door 
is pressed. 

40 [0025] Also the invention is related to prevent the ap- 
pearance of a bulge in the weather strip, which is con- 
tinuously attached to the door opening peripheral part 
of the vehicle body, during the seal wall is pressed 
against the door, even in the case that the approaching 

45 directions of the door, which respectively correspond to 
the roofside portion of the door opening peripheral part, 
the front vertical portion, and the rear vertical portion 
thereof, differ from one another, and also enable uniform 
deformation of the seal wall at the time of closing the 

50 door to thereby enhance the sealing performance there- 
of and maintain good appearance of the vehicle interior. 
Further, another object of the Invention Is to enable the 
weather strip to prevent a shoe of a passenger from be- 
ing caught on the seal wall that is the part thereof pro- 

55 vided at a rocker portion of the bottom part of the door 
opening peripheral part. 

[0026] To solve the above problems, the orientation 
of the sealing walls should be properly adjusted so as 
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to correspond to the shape of the mating member re- 
ceived by such the seal walls. Accordingly it is desirable 
that the weather strip has varying sectional shapes in 
accordance with mount position on the vehicle body or 
the door in order to avoid unevenness in sealing prop- 5 
erties. 

[0027] Hereinafter, means for solving the problems 
and achieving the object are described by itemization 
thereof. Incidentally, operations and effects peculiar to 
such means are appended to the description thereof as io 
needed. 

(1) More specifically, there Is provided a weather 
strip, which is attachable to a peripheral part of one 
member of a door and a door opening part In a ve- is 
hide body for sealing between the vehicle body and 
the door, the weatherstrip comprising: 

a mounting base part which is attachable to the 
peripheral part of the one member of the door 20 
and the door opening part; 
a hollow seal part bulging out from the mounting 
base part toward the other member of the door 
and the door opening part, the hollow seal part 
including 2S 
an inner side-face projection and an outer side- 
face projection, which protrude from the mount- 
ing base part so as to increase a distance ther- 
ebetween toward tip ends thereof, and 
a seal wall connecting the tip ends of the inner 30 
and outer side-face projections in a convex 
manner, wherein a protruding portion of the oth- 
er member Is pressed against the seal wall 
when the door is closed; 

35 

wherein projecting widths and projecting an- 
gles of the outer and inner side-face projections 
vary in a longitudinal direction of the weather strip 
so that the seal wall is disposed substantially per- 
pendlcularto a pressing direction of the othermem- 40 
ber. 

In the above weather strip, the orientation of the 
sealing wall Is adjusted so as to correspond to the 
shape of the mating member which is received by 
the seal wall. 45 
(2) In the invention, there is provided a weatherstrip 
according to (1), wherein the weather strip is an 
opening trim weather strip attached to a flange 
formed on the peripheral part of the door opening 
part; so 

the weather strip includes 

a first part which is attached to a roofslde por- 
tion of the peripheral part of the door opening part, 

a second part attached to a first vertical por- 
tion of the peripheral part to which the door is hinge- 55 
connected, and 

a third part attached to a second vertical por- 
tion of the peripheral part of the door opening part 



which Is located on an opposite side to the first ver- 
tical portion with respect to the door opening part; 
and 

wherein a projecting width of the outer side- 
face projection in the second part is substantially 
equal to a projecting width of the outer side-face 
projection In the first part, 

a projecting width of the inner side-face pro- 
jection in the second part is smaller than a project- 
ing width of the inner side-face projection in the first 
part, 

a projecting width of the Inner side-face pro- 
jection of the third part is substantially equal to a 
projecting width of the inner side-face projection of 
the first part, and 

a projecting width of the outer side-face pro- 
jection in the third part is smaller than a projecting 
width of the outer side-face projection in the first 
part; 

whereby a tangential direction of the seal wall 
in each of the first, second and third parts Is set to 
be substantially perpendicular to the pressing direc- 
tion of the door in a state in which the weather strip 
is attached. 

Thus, the seal wall In the first, second and third 
parts is set In a plane substantially perpendicular to 
a direction in which the door is pressed in a state in 
which the weather strip Is attached therealong. In- 
clining degrees of the seal wail can be adjusted so 
that the seal wall extends in a direction perpendic- 
ular to a direction In which the door is pressed 
thereagainst. 

(3) In the invention, there Is provided a weatherstrip 
according to (2) , wherein a sectional shape of the 
hollow seat part In a fourth part of the weatherstrip 
attached to a rocker portion In a lower portion of the 
door opening part is substantially the same as the 
sectional shape of the hollow seal part in the second 
part. Thus, the hollow seal part Is prevented from 
catching a shoe of a passenger and from being 
trampled by the shoe. 

(4) In the Invention, there is provided a weatherstrip 
according to (2), whereinthe weatherstrip is formed 
by extrusion, and boundary parts between the first 
part and the second part as well as between the first 
part and the third part are fonned so as to have sec- 
tional shape gradually changed from the one to the 
other mating sectional shape. 

A variable extrusion method, according to 
which a plurality of mouthpieces for forming the out- 
er shapes of the hollow seal parts and a plurality of 
mouthpieces for forming inner shapes thereof are 
installed at the front side of an extruding machine 
by being slldably superposed thereby to slide these 
mouthpieces from one another and to change the 
shapes of the hollow parts of the weather strip to be 
extruded, is applied to the extrusion of a weather 
strip, whose hollow seal parts partly differ from one 
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another in the shape of the section. The boundary 
parts are formed in the course of extrusion. 
(5) There is provided a weather strip according to 
(1 ). wherein the weather strip is a door weather strip 
attached to the outer peripheral part of the door, and 5 

the protruding portion is provided along at 
least a part of the opening part; and 

wherein a connection part between the seal 
wall and the inner and outer side-face projections 
are configured so as not to be In contact with the io 
opening part. 

In the above weather strip, the side-face pro- 
jections are not deformed very much. It is mainly 
the seal wall that is elastically deformed so as to 
follow the shape of the tip end of the protniding por- is 
tion. Thus, it is difficult to deform the entire seal por- 
tion and to deform the seal portion by being inclined 
only in a limited direction. Moreover, it is hard to 
cause a slide friction force between the seal portion 
and the opening part. Consequently, the door clos- 
ing force at the time of closing the door can be sup- 
pressed. Moreover, the feeling at that time can be 
improved. Additionally, because the seal wall is 
elastically deformed in such a manner as to follow 
the shape of the tip end of the protruding portion, 25 
the sealing performance of the weather strip can be 
prevented from being degraded owing to the wear- 
out thereof. 

Preferably, at least a part of the weatherstrip is 
formed by extrusion. Further, a part of the weather 30 
strip, which corresponds to a comer portion of the 
door, may be formed by molding. 

In this case, the size of a region of the extrusion 
portion, in which the thickness of the seal portion is 
liable to be relatively large, can be reduced. Conse- 35 
quently, the resistance to a movement of closing the 
door can be decreased, as a whole. 

Further the shape of a section at an end of the 
extrusion part may be the same as or almost the 
same as the shape of a section at the other end of 40 
the extrusion part. Thus, the structure of a mold to . 
be used at the time of forming the extrusion can be 
prevented from being complicated. Further, when 
the extrusion is performed, in the case that a portion 
corresponding to the right-side door and another 43 
portion corresponding to the left-side door are con- 
tinuously formed, and that change in an amount of 
an extruded material occurs in the longitudinal di- 
rection (that is, in the case of performing a variable 
extrusion method) , almost no change in the amount so 
of the extruded material occurs at the boundary be- 
tween the portions respectively corresponding to 
the right-side door and the left-hand door. Conse- 
quently, accurate extrusion can be relatively easily 
perfomried. 55 
(6) In the invention, there is provided a weather strip 
according to (5) . wherein a distance between the 
inner and outer side-face projections increases to- 



ward a seal wall side from an attachment base part 
side. In the weather strip, the section of the seal por- 
tion is shaped nearly like a sector. Thus, the defor- 
mation of the seal wall, whose part corresponding 
to the protruding portion bulges out in a curved man- 
ner so as to face the protruding portion, can be more 
reliably and preferentially perfomried. Consequent- 
ly, the aforementioned operations and effects can 
be reliably obtained. 

(7) In the invention, there is provided a weatherstrip 
according to (5), wherein the protruding portion has 
a first face and a second face intersecting with the 
first face, wherein one of the pair of side-face pro- 
jections extends substantially parallel to the first 
face, and wherein the other of the pair of side-face 
projections extends substantially parallel to the sec- 
ond face. Thus, the side-face projections become 
more difficult to bend. Consequently, the deforma- 
tion of the seal wall is more reliably and preferen- 
tially performed. Thus, the aforementioned opera- 
tions and effects can be reliably obtained. 

(8) In the invention, there is provided a weatherstrip 
according to (5). wherein a length of each of the 
side-face projections Is larger than a thickness of 
the seal wall. This facilitates the preferential imple- 
mentation of elastic deformation of the seal wall. 
Moreover, a sufficient amount of deformation of the 
seal wall can be assured. Thus, even when varia- 
tion in the degree of projection of the protruding por- 
tion occurs, variation in the door closing force Is 
hard to occur. 

Specifically, it is preferable that an apex part of 
the protruding portion is placed nearly at the center 
of the seal wall during a closed state of the door. 
Thus, the deformation of the seal portion, which is 
inclined only in a limited direction, is difficult to oc- 
cur. Consequently, reduction in the sealing perform- 
ance of the weather strip can be more reliably pre- 
vented. 

(9) In the invention, there is provided a weatherstrip 
according to (1), wherein the weather strip is an 
opening trim weather strip attached to a flange 
formed on the peripheral part of the door opening 

part; 

the weather strip Includes 

a first part which Is attached to a roof side por- 
tion of the peripheral part of the door opening part, 

a second part attached to a first vertical por- 
tion of the peripheral part to which the door is hinge- 
connected, and 

a third part attached to a second vertical por- 
tion of the peripheral part of the door opening part 
which is located on an opposite side to the first ver- 
tical portion; and 

wherein rising angles of the inner side-face 
projection with respect to a side face of the mount- 
ing base portion are set to be P3 > > P2* 

where 0^ is the rising angle In the first part, 
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P2 the rising angle in the second part, and 
^3 is the rising angle in the third part. 

(10) In the invention, there is provided a weather 
strip according to (9), wherein the inner and outer 
side-face projections are formed from a solid mate- 5 
rial or a minutely foamed material, which is higher 

in stiffness than a sponge material forming the seal 
wall. 

(11) In the Invention, there is provided a weather 
strip according to (9), wherein at least one of the 10 
inner and outer side-face projections is formed so 

as to bent into an L-shape. 

(12) In the invention, there is provided a weather 
strip according to (9), wherein the rising angles of 

the inner side-face projection of the hollow seal part *5 
are set so that 20° < <30"', 0 < P2 <-1 5°, and 30" 
< Pi <45° where it is assumed that an angle corre- 
sponding to a direction parallel to the side face of 
the mounting base part is set to be 0°, that angles 
corresponding to a direction toward an external side 20 
of a vehicle are positive angles, and that angles cor- 
responding to a direction toward an inner side of the 
vehicle are negative angles. 

(13) in the invention, there is provided a weather 
strip according to (9), wherein the weather strip is 25 
formed by extrusion, wherein each of boundary 
parts among the first, second and third parts is 
formed so as to have sectional shape to be gradu- 
ally changed from the one to the other mating sec- 
tional shape. 30 

(14) Among the side-face projections, the stiffness 
of the side-face projection extending in a direction 
approximately coinciding with a direction, in which 
the door is closed, may be set to be higher than the 
stiffness of each of the remaining side-face projec- 35 
tions. In this case, even when there is a difference 

in stress applied from the seal wall to the side-face 
projections therebetween when the door is closed,, 
occurrences of defects due to excessive deforma- 
tion of the side-face projections can be restrained, 40 
because the stiffness of the side-face projection, to 
which a higher stress is applied, is increased so as 
to be higher than the stiffness of the other side-face 
projections. 

(15) Among the side-face projections, the stiffness ^5 
of the side-face projection extending In a direction 
approximately coinciding with a direction, in which 

the door is closed, may be set to be higher than the 
stiffness of the seal wall provided in the vicinity of 
the remaining side-face projections. Thus, even so 
when there is a difference in stress applied to the 
seal wall and the side-face projections therebe- 
tween in the direction of width of the seal wall when 
the door is closed, occurrences of defects due to 
excessive deformation of the side-face projections ss 
can be restrained, because the stiffness of the side- 
face projection, to which a higher stress is applied, 
is increased so as to be higher than the stiffness of 



the seal wall portion provided in the vicinity of each 
of the other side-face projections. 

(16) The above protruding portion is integrally 
formed from a panel of the vehicle body. Therefore, 
the necessity for attaching a protruding portion to 
the opening part separately from the panel is elim- 
inated. Moreover, increase in the number of opera- 
tions and in the cost can be suppressed. 

(17) The protruding portion may be provided along 
each of all or almost all of edge portions of the open- 
ing part. Thus, the closing force at the time of clos- 
ing the door can be uniformed. The feeling at that 
time can be improved still more. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] 

FIGS. 1A, IB, and 1G are sectional views showing 
a weatherstrip according to the invention, which are 
respectively taken along lines A-A, B-B, and C-C of 
FIG. 10; 

FIG. 2 is a sectional view showing the weatherstrip 
according to the invention, which is tal<en along line 
D-D of FIG. 10; 

FIGS. 3A, SB, and 3C illustrate an embodiment of 
the invention, and are sectional views each illustrat- 
ing attached states of weather strips attached along 
line A-A. B-B, and C-C of FIG. 10, respectively; 
FIG. 4 is a partly perspective view illustrating a ve- 
hicle employing a sealing structure that is an em- 
bodiment of the invention; 

FIG. 5 is a front view Illustrating a front door weather 
strip; 

FIG. 6 is a sectional view tal<en along line J-J of FIG. 

5; 

FIG. 7A is a sectional view taken along line K-K of 
FIG. 5. FIG. 7B is a sectk>nal view taken along line 
L-LofFIG;5; 

FIG. 8 is a sectional view illustrating an operation 
at the time of closing the door; 
FIG. 9 is a sectional view illustrating a weatherstrip 
that is another embodiment of the invention; 
FIG. 10 Is a front view showing a door opening of a 
vehicle body to which a weather strip according to 
the Invention is applied; 

FIG. 11 A and 118 are sectional views showing a 
conventional weatherstrip, which is taken along line 
A-A of FIG. 10, FIG. 118 is a sectional view illus- 
trating an attached state of a conventional weather 
strip attached along line A-A of FIG. 10; 
FIGS. 12A. 128, 12G, and 12D are views each 
showing the relation between a flange, which is pro- 
vided at a position along a corresponding one of 
lines A-A, B-B, C-C, and D-D of FIG. 10, and an 
approaching direction, in which a door approaches 
there when the door is closed; 
FIG. 13 is a front view illustrating a conventional 
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door weather strip; and 

FIG. 1 4A is a sectional view taken along line A-A of 
FIG. 13. FIG. 14B is a sectional view taken along 
line B-B of FIG. 13, FIG. 14C is a sectional view 
taken along line C-C of FIG. 13. 5 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0029] FIGS. 1A, IB, and 1C respectively illustrate the w 
sections of a part (that is, a first part 5A) provided along 
a roofside portion, a part (that is, a second part 5B) pro- 
vided along a front vertical portion, and a part (that is, a 
third part 5C) provided along a rear vertical portion, 
which are in an attached state, of a weather strip 5 at- '5 
tached along a door opening peripheral part. 
[0030] The weather stnp 5 is EPDM rubber extrusion, 
and has mounting base parts 51 , each of which has side 
walls 51a and 51b and also has a holding lip 512 pro- 
jected from inner opposed faces, and hollow seal parts 
52, each of which bulges out from a side face of a cor- 
responding one of the mounting base parts 51 . Each of 
the hollow seal parts 52 is shaped so that the tip ends 
of side-face projections 521 and 522 protruding from a 
side face of the mounting base part 61 in such a way as 25 
to increase the distance therebetween toward the tip 
ends are connected to each other like a circular-arc by 
a seal wall 523. The mounting base part 51 and the side- 
face projections 521 and 522 are made of a solid mate- 
rial. The seal wall 523 is made of a sponge material . The 30 
side-face projection 521, which is placed at the outer 
side of a door opening during a state in which the weath- 
er strip is attached thereto, that is, at the outer side of 
the hollow seal part 52, projects lineariy from the side 
wail 51 a in a somewhat outward direction rather than a 35 
direction perpendicular thereto. The inner side-face pro- 
jection 522 Is shaped so that a tip end thereof protrudes 
toward the inner side of the door opening by being bent 
like a letter "L*. The shapes of the mounting base part 
51 , which is made of the solid material, and the side- 40 
face projections 521 and 522 of the hollow seal part 52, 
which are made of the solid material, are common to the 
parts provided over the full-length of the weatherstrip 5. 
[0031] As shown in FIG. 1 A, in the first part 5A of the 
weather strip 5, which is provided along the roofside por- 45 
tion 1 A of the door opening peripheral part 1 , an end of 
the seal wall 523 surrounding a side face of the mount- 
ing base part 51 like a circular-arc is connected to the 
side-face projection 521 through a side face extension 
portion 523a that extends the side-face projection 521 . 
The other end of the seal wall 523 is connected to the 
side-face projection 522 through a side face extension 
portion 523b that extends a bent end part of the side- 
face projection 522. Further, the projecting width of the 
side-face projection 521 including the side-face exten- 55 
slon portion 523a, and that of the side-face projection 
522 including the side-face extension portion 523b are 
adjusted so that a general part of the seal wall 523 ex- 



tends substantially vertically in the state in which the first 
part 5A is attached to the flange 2. Here, the projecting 
width means a length of the side-face projections 521 , 
522 projecting from the side wall 51a of the mounting 
base part 51 in a direction perpendicular to the wall face 
of the side wall 51a. Consequently, as indicated by an 
arrow P^, when the door is closed, the outer peripheral 
part of the door 3 is pressed in a direction approximately 
perpendicular to the wall face of the general part of the 
seal wall 523 (that is, in a substantially perpendicular 
direction to the face thereof). Incidentally, reference nu- 
meral 7 designates an Interior garnish of a vehtele cham- 
ber in this figure. 

[0032] At the second part 5B of the weather strip 5, 
which is provided along the front vertical portion (first 
vertical portion) 1 B of the door opening peripheral part 
1 to which the door 3 Is hinge-connected, as illustrated 
in FIG. IB, the seal wall 523 has an end connected to 
an end of the side-face projection 521 through the side 
face extension portion 523a, which is used in common 
with the first part 5A, and also has the other end con- 
nected directly to the side-face projection 522. Thus, 
during a state in which the second part 5B is attached 
to the flange 2, the general part of the seal wall 523 
serves as a slope facing an outwardly obliquely rear part 
of the vehicle body. As indicated by an arrow Pg, when 
the door is closed, the outer peripheral part of the door 
3 is pressed in a substantially perpendicular direction to 
the surface of the general part of the seal wall 523. 
[0033] As illustrated in FIG. 1 C, at the third part 5C of 
the weather strip 5. which is provided along a rear ver- 
tical portion (second vertical portion) 10 of the door 
opening peripheral part 1 , the seal wall 523 of the hollow 
seat part 52 has an end connected directly to an end of 
the side-face projection 521 , and also has the other end 
connected to the side-face projection 522 through the 
side-face extension portion 523b, which Is used in com- 
mon with the first part 5A, conversely with the case of 
the second part B. Thus, during the a state in which the 
third part 5C is attached to the flange 2, the general part 
of the seal wall 523 is a face extending almost along the 
flange 2 and the side wall of the mounting base part 51 
as a whole. As indicated by an anrow P^, when the door 
is closed, the outer peripheral part of the door 3 is 
pressed in a substantially perpendicular direction to the 
surface of the general part of the seal wall 523. 
[0034] Thus, at the roofside 1 A, and the front and rear 
vertical portions 1B and 1C, when the door is closed, 
the outer peripheral part of the door 3 presses in the 
substantially perpendicular direction to the surface of 
the general part of the seal wall 523. Consequently, 
good sealing perfomiance Is effectively obtained over 
the full length of the weather strip. 
[0035] FIG. 2 illustrates a section of a fourth part 5D 
of the weatherstrips that is in a state in which the fourth 
part 5D is attached along the rocker portion 1 D of the 
door opening peripheral part 1 . The hollow seal part 52 
of the fourth portion 5D has a shape in common with the 
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second part 5B. Thus, the top position of the hollow seal 
part 52, to which the side-face projection 522 and the 
seal wall 523 are connected, is lowered during a state 
In which the rocker portion ID is attached to the flange 
2. Consequently, the hollow seal part 52 is prevented 5 
from being caught and rubbed by the shoe of a passen- 
ger of the vehicle when the passenger gets on and out. 
In this figure, reference numeral 6 denotes a scuff plate 
for covering the rocker portion 1 D. 

[0036] When the door is closed, the seal wall 523 is io 
pressed by the outer peripheral part of the door 3 from 
a slightly oblique direction, as indicated by an arrow Pq. 
Thus, the rocker portion is slightly inferior in the sealing 
efficiency to the other parts. However, demands on the 
sealing perfomiance for the rocker portion ID are not is 
strict. Therefore, the rocker portion ID has sufficient 
sealing performance from a practical standpoint. Inci- 
dentally, when the fourth portion 5D is formed so as to 
have a common sectional shape with a section of the 
third part 5C, the sealing efficiency is good because the 
door 3 is pressed in a perpendicular direction to the seal 
wall 523. However, the seal wall 523 is liable to be 
caught by a shoe of a passenger. 
[0037] The weather strip can be manufactured by per- 
forming the aforementioned variable extrusion method. 25 
In this case, in a sequence of steps of the extrusion proc- 
ess, each of the seal walls provided at the boundary part 
from the first part 5A to the second part SB, the boundary 
part from the first part 5A to the third part 5C through 
the second and fourth parts 5B and 5D, and the bound- 30 
ary part from the third part 5C to the first part 5A is 
formed so as to have a sectional shape to be gradually 
changed from a sectional shape of a corresponding one 
of the first part 5A and the third part 5C at one of both 
sides thereof to a sectional shape of a corresponding 35 
one of the second part 5B, the third part 5C, and the first 
part 5A at the other side thereof. 
[0038] The weather strip is attached along the door 
opening peripheral part by cutting the sequential weath- 
er strip, which Is fonned by the extrusion, at a middle 40 
part of, for instance, the second part 5B or the third part 
5C, and then connecting both ends of the weather strip, 
which is cut to a predetennlned length, at the cutting part 
thereof In such a manner as to form a loop, and subse- 
quently, the loop-like weatherstrip to the flange provided ^5 
along the door opening peripheral part. 
[0039] Incidentally, although the side-face projection 
522 of the hollow seal part 52 is shaped like a letter "L" 
in the aforementioned embodiment, the side-face pro- 
jection 522 may be formed Into a linear shape. Further, so 
the aforementioned structure of the weatherstrip 5 can 
be applied not only to the front door opening of the ve- 
hicle body but also to the rear door opening thereof, 
[0040] A modification of the invention will be de- 
scribed along with FIGS. 3A, 3B, and 3C. Here, the mod- 55 
iflcation is described with the same reference numerals 
as the foregoing embodiment for the con-esponding 
members and components. 



[0041 ] Similar to the forgoing embodiment, a weather 
strip 105 is an EPDM rubber extmsion, and comprises 
mounting base parts 51 , each of which has side walls 
51a and 51b fonmed in such a manner as to be parallel 
to each other, and which also has a holding lip 512 pro- 
jected from inner opposed faces, and also comprises 
hollow seal parts 52, each of which bulges out from an 
external side face of a corresponding one of the mount- 
ing base parts 51 . Each of the hollow seal parts 52 is 
shaped so that the tip ends of side face portions 521 
and 522 protruding from a side face 51 1 of the mounting 
base part 51 so as to increase the width of the hollow 
seal part 52 toward the tip ends thereof are connected 
like a circular-arc each other by a seal wall 523. The seal 
wall 523 Is made of a sponge material. The mounting 
base parts 51 and the side-face projections 521 and 522 
constituting the side-face portions of the hollow seal part 
52 are made of a solid material or a minutely foamed 
material (whose expansion ratio ranges from 10% to 
25%), which is higher In stiffness than the sponge ma- 
terial. During a state in which the weather strip is at- 
tached along the door opening peripheral part, the side- 
face projection 521 , which Is placed at the outer-periph- 
ery side of a door opening, that is, at the outer-periphery 
side of the hollow seal part 52, projects lineariy from the 
side face of the mounting base part 51 in a somewhat 
outward direction rather than a direction perpendicular 
thereto. The Inner side-face projection 522 is shaped so 
as to have a substantlally-L-shaped section so that a tip 
end portion of the mounting base part 51 protruding from 
the side face 51 1 substantially at right angles bends and 
that a bridge portion 522b extends out therefrom. 
[0042] As shown In FIG. 3A, in the first part 105A of 
the weather strip 1 05, which is provided along the roof- 
side portion 1A of the door opening peripheral part 1, 
the approaching angle of the outer periphery part of 
the doors with respect to the side face 511 of the mount- 
ing base part, which Is almost parallel to the flange 2, of 
the doors when the door Is closed, is nearty 65^. On the 
other hand, the rising angle of the bridge portion 522b 
of the side-face projection 522 with respect to the side 
face 51 1 of the mounting base part Is set within a range 
of 20** to SO**. In this embodiment, the rising angle Pi of 
the bridge portion 522b is set at 25° . 
[0043] As Illustrated In FIG. 3B. at the second part 
105B of the weather strip 105, which is provided along 
the front vertical portion 1 B of the door opening periph- 
eral part, the approaching angle 02 of the outer periph- 
ery part of the door 3 is approximately 35°. The bridge 
portion 522b of the side-face projection 522 is tilted in a 
direction toward the side face 511 rather than a direction 
parallel to the side face 511 of the mounting base part, 
that is, in a direction toward the interior of the vehicle 
(that is, toward a negative side) . Thus, the rising angle 
P2 thereof with respect to the side face 51 1 is set within 
a range of 0 to -1 5**. In this embodiment, the rising angle 
P2 thereof at (-IS**). 

[0044] As illustrated in FIG. SC, at the third part 1 05C 
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of the weatherstrip 1 05, which is provided along the rear 
vertical portion 1C of the door opening peripheral part 
1 . the approaching angle of the outer periphery part 
of the door 3 is approximately 90". The rising angle P3 
of the bridge portion 522b of the side-face projection 522 5 
with respect to the side face 511 is set within a range of 
30** to 45**. In this embodinnent, the rising angle ^3 there- 
of is set at 40**. 

[0045] Incidentally, although not shown in the draw- 
ings, the shape of a section of the hollow seal part 52 of 10 
the fourth part of the weatherstrip 1 05, which is provided 
at the rocker portion 1 D of the door opening peripheral 
part, is substantially that of a section of the third part 
105C of the weather strip 105. The approaching angle 
a4 of the door 3 with respect to the fourth part attached ^5 
to the flange erected vertically and upwardly is almost 
90*>. On the other hand, the rising angle ^4 of the bridge 
portion 522b of the side-face projection 522 with respect 
to the side face of the mounting base part is set at 40**. 
[0046] In the weatherstrip 105 in which the rising an- 20 
gle of the bridge portion 522b of the side-face projection 
522 of the hollow seal part 52 with respect to the side 
face 511 of the mounting base part is changed among 
the parts thereof, the rising angle of the bridge portion 
522b corresponding to each of the parts of the weather 25 
strip 1 05 is set to be smaller than the approaching angle 
of the door when the door is closed. Thus, the side-face 
projection 622 does not serve as a strut for the door 3 
that approaches there, so that a door closing force does 
not increase. 30 
[0047] Further, the difference between the approach- 
ing angle of the door 3 at each of the parts of the weather 
strip and the rising angle of the bridge portion 522b, that 
is, the spacing angle between the approaching direction 
of the door 3 and the protruding direction of the bridge 35 
522b ranges 35° to 45** at the first part 105A. and 35** 
to 50** at the second part 1 05B, and 45* to 60** at the 
third part 105C and the fourth part (not shown: corre- 
sponding part to 5D) by setting the rising angles p^, Pg. 
and P3, as described above. In this embodiment, the 40 
spacing angle is set at 40** at the first part 1 05A, and at 
50** at the second part 105B and the third part 105C. 
Thus, when the seal wall 523 is pressed inwardly by the 
door 3, the tip end of the bridge portion 522b does not 
cause the seal wall 523 to bulge out toward the vehicle 45 
Interior. Furthermore, the spacing angle is uniformed 
among the parts of the weather strip. Consequently, the 
defonnation of the seal wall 523 at the time of inwardly 
pressing the seal wall 523 by the door 3 is uniformed 
among the parts of the weather strip. Hence, unifomn so 
and good sealing performance is obtained over the en- 
tire weather strip. 

[0048] The weather strip 1 05, in which the rising angle 
of the bridge portion 522b with respect to the side face 
611 of the mounting base part varies with the first to third ss 
parts 105A to 105C and the fourth part of thereof, can 
be manufactured by performing the variable extrusion. 
In this case, In the boundary part from one of the parts 



1 05A to 1 05C to another thereof, the shape of a section 
of the seal part is gradually changed from the shape of 
a section thereof corresponding to the one of the first to 
third parts 1 05A to 1 05C and the fourth part to the shape 
of a section of another thereof. 

[0049] Although the rising angle of the bridge portion 
522b varies with the first, second, and third parts 105A, 
105B, and 105C and the fourth part of the weather strip 
in the aforementioned embodiment, the rising angle cor- 
responding to the first part 1 05A may be common to the 
parts other than the second part 105B. Consequently, 
an operation of performing the variable extrusion is fa- 
cilitated. 

[0050] Further, the structure of the rocker portion ID 
of the door opening peripheral part 1 is sometimes dif- 
ferent largely from those of the other parts thereof. In 
such a case, the fonn of the bridge portion 522b corre- 
sponding to the fourth part (6D) of the weather strip Is 
not limited to that of the bridge portion corresponding to 
the first part 105A or to the third part 105C. 
[0051] Moreover, although the side-face projection 
522 is formed like a letter "L" from the base end part 
522a and the bridge portion 522b, the invention can be 
applied to the weather strip in which the side-face pro- 
jection 522 isfonned linearly as illustrated in FIG. 11 B. 
[0052] Incidentally, it has been described in the fore- 
going description of the aforementioned embodiment 
that one of the side faces 51 1 of the mounting base part 
51 Is parallel to the flange 2 during the state in which 
the weather strip is attached along the door opening pe- 
ripheral part. However, in the case that one of the side 
faces 511 is attached to the flange 2 at a certain angle 
therewith, a reference surface for setting the aforemen- 
tioned angles a and p Is an outside surface of the flange 
2. Furthermore, although the mounting base part 61 
having a U-shaped section has been described by way 
of example in the foregoing description of the aforemen- 
tioned embodiment, the mounting base part of the in- 
vention is not limited thereto. The mounting base part 
may be of another shape having a part corresponding 
to the one of the side faces 511 . 
[0053] Hereinafter, a door weather strip of the inven- 
tion, which Is attached to the outer periphery of the ve- 
hicle door, Is described with reference to the accompa- 
nying drawings. Incidentally, the sealing structure ac- 
cording to this embodiment features especially the 
shape of a section of an extrusion portion of a weather 
strip. This sealing structure of the invention Is exempli- 
fied by a sealing structure that uses a front door weather 
strip consisting of one molding portion and one extrusion 
portion and that is described hereinbelow. 
[0054] FIG. 5 Is a front view illustrating the front door 
weather strip to be attached to a front door. FIG. and 
FIGS. 7A and 7B are sectional views respectively taken 
along line J-J, line K-K, and line L-L of FIG. 5. 
[0055] As shown in FIG. 4, in a body 11 of a vehicle 
10 employing this sealing structure, a pair of front doors 
1 2 and a pair of rear doors 1 3 (incidentally, only the left- 
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side ones of the front and rear doors 12 and 13 are 
shown in this figure) are openably and closably support- 
ed on front side parts and rear side parts, respectively. 
Further, in the vehicle body 11 , an opening part 14 for 
the front door, and an opening part 1 5 for the rear door s 
are respectively fom^ed at a position, to which each of 
the front doors 12 corresponds, and another position, to 
which each of the rear doors 13 corresponds. Between 
the opening parts 14 and 16 on each of the left-hand 
and right-hand sides of the vehicle body 11, a center io 
pillar part 16 constituting a part of the opening parts 14 
and 15 is formed. 

[0056] As illustrated in FIGS. 4 and 6, each of the front 
doors 12 has a door panel 12a and a door sash 12b. 
Further, a front door weather strip (hereunder referred 
to simply as "a weatherstrip") 20 serving as the weather 
strip is attached along a peripheral part of each of the 
front doors 12 through double-sided adhesive tape (not 
shown) and a clip (not shown) . Further, when the stale 
of the front door 1 2 Is changed from an opened state so 
(that is, the state illustrated in FIG. 4) to a closed state 
to thereby shut up a corresponding one of the front door 
openings 1 4, a hollow seal part 24 (to be described later) 
of the door weather strip 20 Is in elastic contact with 
opening edge part 18 of the front door opening 14. Thus, 25 
during a state in which the front door 12 is closed, the 
inside and the outside of the front door 12 are sealed. 
[0057] Further, the weather strip 20 is formed from an 
elastic material, for example, an EPDM rubber. Further- 
more, as shown in FIG. 5, this weatherstrip 20 is formed 30 
like a loop, as a whole, and comprises a molding portion 
21, which is formed substantially like a letter "L" by a 
molding method, and the rest part, which is an extrusion 
portion 22 continuously formed by performing a variable 
extrusion method using variable mouthpieces. Inciden- 35 
tally, the molding portion 21 is fonned so as to corre- 
spond to a rearward upper portion of the door sash part 
1 2b, that is, a comer portion of an upper part at the side 
of the center pillar part 1 6. 

[0058] As illustrated in FIGS. 6, 7A and 7B, basically, 40 
the extrusion portion 22 has a mounting base part 23. 
which is attached along the peripheral portion of the 
front door 12, and a hollow seal part 24 formed on the 
mounting base part 23 so as to be integral therewith. 
Further, although not shown, similarly, the molding por- 45 
tion 21 has a mounting base part and a sea! part formed 
in such a manner as to be continued to the mounting 
base part 23 and the seal part 24 of the extrusion portion 
22. That is, this weather strip 20 has the base part and 
the seal part as basic constituent elements, and is so 
formed so as to have a section of a shape so that the 
weather strip 20 has substantially the same mounting 
base parts 23 and almost the same seal parts 24 over 
the full-perimeter thereof. 

[0059] In the extrusion portion 22 of the weather strip ss 
20, a hollow lightening portion 25 is fonmed in the mount- 
ing base part 23 thereof. Further, a seal lip 26 is formed 
on the mounting base part 23 so as to project therefrom 



so as to close a gap between the front door 12 and the 
vehicle body 11. Incidentally, the seal lip 26 Is formed 
so that the length thereof (that is, an amount of projec- 
tion thereoO gradually varies with the parts of the weath- 
er strip. 

[0060] In this embodiment, a protruding portion 30 is 
formed so as to extend along an edge portion of the 
opening edge part 1 8. This protruding portion 30 has a 
first face 31 , a second face 32, and an apex part 33 at 
which both the faces 31 and 32 are orthogonal to each 
other, and is integrally formed from a panel of the vehicle 
body 11. 

[0061 ] On the other hand, during a closed state of the 
front door 1 2, the seal part 24 faces the protruding por- 
tion 30. The seat part 24 has a seal wall 41 bulging out 
so as to face the protruding portion 30 In a curved man- 
ner, and also has a pair of side-face projections 42 and 
43 for connecting both ends in the direction of width of 
the seal wall 41 to the mounting base part 23. The dis- 
tance between the pair of side-face projections 42 and 
43 increases in a direction toward the seal wall 41 from 
the mounting base part 23. In other words, a section of 
the seal part 24 is shaped substantially like a sector. In 
this embodiment, the pair of side-face projections are 
formed so that one of the side-face projections 42 ex- 
tends substantially in parallel with the first face 31 of the 
protruding portion 30, and that the other side-face pro- 
jection 43 extends substantially in parallel with the sec- 
ond face 32 thereof. Additionally, the side-face projec- 
tions are fonrned so that the length of each of the side- 
face projections 42 and 43 (or the distance between the 
mounting base part 23 and each of both the ends of the 
seal wall 41 ) is larger than the thickness of the seal wall 
41. 

[0062] Further, the seat part is configured so that dur- 
ing a state in which the front door 1 2 is dosed, the apex 
part 33 of the protruding portion 30 Is placed substan- 
tially at the center of the seal wall 41 , and that the con- 
nection part between the seal wall 41 and each of the 
side-face projections 42 and 43 is always in no contact 
with the opening edge part 18 (including the protruding 
portion 30). 

[0063] Next, the procedure for manufacturing the 
weather strip 20 is briefly described hereinbelow. Inci- 
dentally, In the drawings, an apparatus to be used for 
manufacturing the weather strip 20 Is omitted. 
[0064] First, an elastic material having a section of a 
shape, which is the same as the shape of a section of 
the extrusion portion 22, is extruded from a mold, which 
has a predetermined opening part, by using an extrusion 
machine. At that time, various shapes of a section hav- 
ing the aforementioned feature are imparted from a var- 
iable extrusion mechanism to the extrusion portion 22. 
Thereafter, the molding portion 21 is formed by using a 
mold apparatus so as to connect both end portions of 
the extmsion portion 22. Thus, the weather strip 20 of 
the aforementioned configuration is obtained. 
[0065] Next, operations and effects of this embodi- 
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ment are described hereinbelow. 
[0066] In the case of this embodiment, a part of the 
weather strip, which corresponds to the corner portion 
of the center-pillar-part-side upper part, is constituted 
by a molding portion 21 , and the rest of the weather strip 
is constituted by the extrusion portion 22. Thus, the size 
of a region of the molding portion 21 , in which the thick- 
ness of the seal part is liable to be relatively large, can 
be reduced. Consequently, the resistance to a move- 
ment of closing the front door 12 can be decreased, as 
a whole. 

[0067] Further, the seal part 24 of the Invention has 
the seal wall 41 bulging out so as to face the protruding 
portion 30 in a curved manner, and also has the pair of 
side-face projections 42 and 43 for connecting both 
ends in the direction of width of the seal wall 41 to the 
mounting base part 23. Furthenmore, as illustrated in 
FIG. 8, during a closed state of the front door 12, the 
apex part 33 of the protruding portion 30 is placed sub- 
stantially at the center of the seal wall 41 . Moreover, the 
connection part between the seal wail 41 and each of 
the side-face projections 42 and 43 is always in no con- 
tact with the opening edge part 1 8 (or the protruding por- 
tion 30). Therefore, the side-face projections 42 and 43 
are not deformed very much. It is mainly the seal wall 
41 that is elasticaily deformed so as to follow the shape 
of the tip end of the protruding portion 30. Moreover, it 
is difficult to def omn the entire seal part 41 and to deform 
the seal part by being inclined only In a limited direction. 
Thus, it Is hard to cause a slide friction force between 
the seal portion and the opening edge portion. Conse- 
quently, the door closing force at the time of closing the 
door can be suppressed. Moreover, the feeling at that 
time can be Improved. 

[0068] Furthermore, the distance between the pair of 
side-face projections 42 and 43 increases in a direction 
toward the seal wall 41 . In other words, the section of 
the seal portion is shaped substantially like a sector. 
Moreover, the side-face projections 42 and 43 extend 
substantially in parallel with the first face 31 and the sec- 
ond face 32 of the protruding portion 30, respectively. 
Thus, the side-face projections 42 and 43 become more 
difficult to bend. That is, the deforrhatron of the seal wall 
41, whose part corresponding to the protruding portion 
30 bulges out in a curved manner so as to face the pro- 
truding portion 30, can be more reliably and preferen- 
tially performed. Consequently, the aforementioned op- 
erations and effects can be reliably obtained. 
[0069] Additionally, the length of each of the side-face 
projections 42 and 43 is larger than the thickness of the 
seal wall 41 . This facilitates the preferential implemen- 
tation of elastic deformation of the seal wall 41 . Moreo- 
ver, a sufficient amount of defonnation of the seal wall 
41 can be assured. Thus, even when variation in the 
degree of projection of the protruding portion 30 occurs, 
variation in the door closing force is hard to occur. 
[0070] The invention Is not limited to the embodiment 
described in the foregoing description and may be prac- 



ticed, for example, in the following manners. 

(a) Although the constitution, in which the inside and 
the outside of a vehicle are sealed by using the front 

5 weather strip 20 provided between the vehicle body 
and the front door, is embodied into the aforemen- 
tioned embodiment, the invention can be applied to 
the case that the inside and the outside of the vehi- 
cle are sealed by using a rear door weather strip 

10 provided therebetween. 

(b) Although no particular reference is made in the 
foregoing description of the embodiment, a direc- 
tion, in which the door is closed, is sometimes dif- 
ferent from a direction, In which the seal part faces 

15 the protruding portion. For example, as illustrated 
in FIG. 9, in the case that the door is closed in a 
direction indicated by an arrow shown in this figure 
(that is, an upward direction, as viewed in this 
figure) , the direction, in which the seal part 24 faces 

^0 the protruding portion 30, is a rightwardty upward 
direction, as viewed in this figure. In such a case, it 
is possible that stresses applied from the seal wall 
41 to the side-face projections 42 and 43 differ from 
each other. In this case, as illustrated in this figure, 

25 the stiffness of the side-face projection 43, to which 
a higher stress is applied, (that is, the side-face pro- 
jection 43 to which a stress is applied in a direction 
substantially parallel to the direction in which the 
door Is closed) may be increased by forming the 

30 side-face projection 43 into a curved shape so as 
to be higher than the stiffness of the other side-face 
projection 42. Alternatively, the stiffness of the side- 
face projection 43. to which a higher stress is ap- 
plied, may be increased by forming the seal wall 41 

35 provided in the vicinity of the side-face projection 
43 so as to be thicker than the seal wall 41 provided 
in proximity of the other side-face projection 42. 
Thus, occurrences of defects due to excessive de- 
fonmation of the side-face projection 43, to which a 

40 higher stress is applied, and the seal wall provided 
in the vicinity thereof can be restrained. 

(c) Although EPDM has been described as an ex- 
ample of the material of the weather strip 20, other 
rubber materials, such as IR (isoprene rubber) and 

45 CR (chloroprene rubber), may be used instead of 
EPDM. Alternatively, the weather strip may be 
made of other elastic materials having rubber-like 
elasticity, such as an olefinic thermoplastic elas- 
tomer (TPO) or plasticized polyvinyl chloride, 

so (d) The protruding portion 30 may be provided along 
only a part of the opening edge part 18. Altemative- 
ly, the protruding portion 30 may be provided along 
all or almost all of the opening edge part 18. In the 
latter case, the closing force at the time of closing 

55 the door can be uniformed. The feeling at that time 
can be improved still more. 

(e) Although the weatherstrip 20 is embodied in the 
aforementioned embodiment so as to comprise one 
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molding portion 21, which is fonned substantially 
like a letter "L", and the remaining part that is an 
extrusion portion 22, the weather strip may com- 
prise a plurality of extrusion portions and a plurality 
of molding portions. In short, it is sufficient that at s 
least a part of the seal portion (especially, the ex- 
trusion portion), which con-esponds to the protrud- 
ing portion) comprises a seal wall and a pair of side- 
face projections, as described above. 
(0 Although no particular reference is made in the io 
foregoing description of the embodiment, the extru- 
sion portion may be formed so that the shape of a 
section of an end portion thereof is the same as or 
substantially the same as the shape of a section of 
the other end portion thereof. With such a configu- is 
ration, the structure of the mold used at the forming 
of the molding portion can be prevented from being 
complicated. Further, regarding the extrusion form- 
ing, in the case that the a part corresponding to the 
right-side door and a part corresponding to the left- 20 
side door are continuously formed, and that an 
amount of an extruded material changes in a longi- 
tudinal direction (that is, the case of the variable ex- 
trusion method), there is almost no change in the 
amount of the extruded material at the boundary 25 
part between the part corresponding to the right- 
side door and the part corresponding to the left-side 
door. Thus, accurate extrusion fomnlngcan relative- 
ly easily be performed. 

30 

[0071] According to the weatherstrip of the invention, 
a direction, in which a door is pressed against a seal 
wall of a hollow seal part of the weather strip, can be 
made to be perpendicular to the seat wall despite of the 
fact that a direction, m which the flange protrudes, varies 35 
with parts of a door opening peripheral part. Thus, the 
weather strip according to the invention effectively 
brings out uniform and good seal performance. Moreo- 
ver, the weather strip of the invention can be manufac- 
tured with good productivity by a variable extrusion 40 
method according to which the shape of the section 
thereof is partly changed. 

[0072] Even in the case that the approaching direc- 
tion, in which the door approaches the weather strip con- 
tinuously attached along the door opening peripheral 
part of the vehicle body side, varies largely with the parts 
of the weather strip, the seal walls of the parts thereof 
are uniformly deformed by pressing the door therea- 
gainst. Moreover, an occurrence of an adverse bulge is 
prevented. Thus, uniform and good sealing perform- so 
ance is exerted over the entire weather strip. 
[0073] It is explicitly stated that all features disclosed 
in the description and/or the claims are intended to be 
disclosed separately and independently from each other 
for the purpose of original disclosure as well as for the 55 
purpose of restricting the claimed invention independent 
of the compositions of the features in the embodiments 
and/or the claims. It Is explicitly stated that all value 



ranges or indications of groups of entities disclose every 
possible intermediate value or intermediate entity forthe 
purpose of original disclosure as well as for the purpose 
of restricting the claimed invention. 



Claims 

1 . A weather strip, which is attachable to a peripheral 
part of one member of a door and a door opening 
part in a vehicle body for sealing between said ve- 
hicle body and said door, said weather strip char- 
acterized by: 

a mounting base part which is attachable to 
said peripheral part of said one member of said 
door and said door opening part; and 
a hollow seal part bulging out from said mount- 
ing base part toward the other member of said 
door and said door opening part, said hollow 
seal part including 

an inner side-face projection and an outer side- 
face projection, which protrude from said 
mounting base part so as to increase a distance 
therebetween toward tip ends thereof, and 
a seal wall connecting the tip ends of said inner 
and outer side-face projections in a convex 
manner; 

wherein a protruding portion of said other 
member is pressed against said seal wall when the 
door is closed; 

wherein projecting widths and projecting an- 
gles of said outer and inner side-face projections 
vary In a longitudinal direction of said weatherstrip 
so that said seal wall is disposed substantially per- 
pendicular to a pressing direction of said other 
member. 

I. A weather strip according to claim 1 , characterized 
in that said weather strip is an opening trim weather 
strip attached to a flange fonned on the peripheral 
part of said door opening part; 

said weather strip includes 

a first part which Is attached to a roofside por- 
tion of said peripheral part of said door opening part, 

a second part attached to a first vertical por- 
tion of said peripheral part to which said door Is 
hinge-connected, and 

a third part attached to a second vertical por- 
tion of said peripheral part of said door opening part 
which is located on an opposite side to said first ver- 
tical portion with respect to the door opening; and 

wherein a projecting width of said outer side- 
face projection in said second part is substantially 
equal to a projecting width of said outer side-face 
projection in said first part. 

a projecting width of said Inner side-face pro- 
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jectlon in said second part is smaller than a project- 
ing width of said inner side-face projection in said 
first part, 

a projecting width of said inner side-face pro- 
jection of said third part is substantially equal to a 5 
projecting width of said inner side-face projection of 
said first part, and 

a projecting width of said outer side-face pro- 
jection in said third part is smaller than a projecting 
width of said outer side-face projection in said first io 
part; 

whereby a tangential direction of said seal 
waif in each of said first, second and third parts is 
set to be substantially perpendicular to the pressing 
direction of said door in a state in which said weath- is 
er strip is attached. 

3. A weatherstrip according to claim 2, characterized 
in that a sectional shape of said hollow seal part in 

a fourth part of said weather strip attached to a rock- 20 
er portion in a lower portion of said door opening 
part is substantially the same as the sectional shape 
of said hollow seal part in said second part. 

4. A weather strip according to claim 2 or claim 3, ^5 
characterized In that the weather strip is formed 

by extrusion, and boundary parts between said first 
part and said second part as well as between said 
first part and said third part are formed so as to have 
sectional shape gradually changed from the one to 30 
the other mating sectional shape. 

5. A weatherstrip according to claim 1 , characterized 
in that said weather strip Is a door weather strip at- 
tached to said outer peripheral part of said door, and 35 

said protruding portion is provided along at 
least a part of said door opening part; and 

wherein a connection part between said seal 
wall and said inner and outer side-face projections 
are configured so as not to be in contact with said 
door opening part. 

6. A weatherstrip according to claim 5, characterized 
in that a distance between said inner and outer 
side-face projections Increases toward a seal wall 
side from an attachment base part side. 

7. A weather strip according to claim 5 or claim 6, 
characterized in that said protruding portion has a 
first face and a second face intersecting with said so 
first face, wherein one of said pair of side-face pro- 
jections extends substantially parallel to said first 
face, and wherein the other of said pair of side-face 
projections extends substantially parallel to said 
second face. ■ 55 

8. A weather strip according to one of claims 5 to 7, 
characterized in that a length of each of said side- 



face projections is larger than a thickness of said 
seal wall. 

9. A weather strip according to claim 1 . characterized 
in that said weatherstrip is an opening trim weather 
strip attached to a flange formed on the peripheral 
part of said door opening part; 

said weather strip includes 

a first part which is attached to a roofside por- 
tion of said peripheral part of said door opening part, 

a second part attached to a first vertical por- 
tion of said peripheral part to which said door is 
hinge-connected, and 

a third part attached to a second vertical por- 
tion of said peripheral part of said door opening part 
which is located on an opposite side to said first ver- 
tical portion; and 

wherein rising angles of said inner side-face 
projection with respect to a side face of said mount- 
ing base portion are set to be P3 > > 

where is the rising angle in said first part, 

p2 is the rising angle in said second part, and 

P3 is the rising angle in said third part. 

1 0. A weather strip according to claim 9, characterized 
in that said inner and outer side-face projections 
are formed from a solid material or a minutely 
foamed material, which is higher in stiffness than a 
sponge material forming said seal wall. 

11 . A weather strip according to claim 9, characterized 
in that at least one of said inner and outer side-face 
projections is formed so as to bent into an L-shape. 

1 2. A weather strip according to claim 9, characterized 
in that said rising angles of said inner side-face pro- 
jection of said hollow seal part are set so that 20** ^ 
Pi <30'', 0 < p2 ^-15", and 30'' < <45° where it is 
assumed that an angle corresponding to a direction 
parallel to said side face of said mounting base part 
is set to be 0*", that angles corresponding to a direc- 
tion toward an external side of a vehicle are positive 
angles, and that angles corresponding to a direction 
toward an inner side of said vehicle are negative 
angles. 

13. A weather strip according to one of claims 9 to 12, 
characterized In that the weather strip is formed 
by extrusion, wherein each of boundary parts 
among the first, second and third parts is formed so 
as to have sectional shape to be gradually changed 
from the one to the other mating sectional shape. 
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